Background: Most individuals with chronic kidney disease (CKD) in the United States are unaware of their condition, creating challenges in implementing early interventions to delay disease progression. Whether characteristics expected to enhance health care access are associated with greater CKD awareness has not been studied adequately.
T
he burden of chronic kidney disease (CKD) in the United States is high, and CKD is a strong predictor of cardiovascular risk. Moreover, CKD often is progressive, and more than 110,000 patients start maintenance dialysis therapy every year, at considerable expense. 1 The societal burden of CKD is compounded by a high prevalence of low CKD awareness, particularly in people at earlier stages of disease. 2, 3 The low level of awareness implies that the health care system is unsuccessful in effectively identifying or engaging most patients with underlying CKD to implement measures in earlier stages that could slow disease progression or reduce cardiovascular risk. 4, 5 In this regard, 44% of patients who started maintenance dialysis therapy in 2008 received no established care by a nephrologist before the initiation of dialysis therapy. 1 Determining the predictors of CKD awareness could allow for the development of strategies to mitigate the burden and potentially increase the number of patients who are adequately treated to reduce CKD progression or cardiovascular risk.
In this context, understanding barriers to health care is critical to understanding the effect that awareness may have on CKD-related outcomes. Access to health care is the timely use of personal health services to improve disease-related outcomes. In 2004, the Chronic Kidney Disease Initiative identified 19 barriers to improving CKD treatment. Among these were noninsurance, underinsurance, unstructured medical care systems, lack of patient awareness of the risks associated with CKD, and lack of coordination among care providers. 6 In 2009, a total of 50.7 million Americans were uninsured, a number that does not include the underinsured. 7 The understanding of access to health care for individuals with kidney disease has been limited mainly to the dialysis population and does not extend to earlier stages, for which awareness and disease prevention strategies should be implemented. Recent data suggest that race or insurance status influence poor access to care and higher risk of incident end-stage renal disease and later initiation of dialysis therapy. [8] [9] [10] However, understanding is limited regarding the difficulty obtaining access to care, types of provider, or difficulty paying for care in the population with or at risk of CKD.
The Kidney Early Evaluation Program (KEEP) cohort provides an opportunity to study the relationships between potential barriers to care, including insurance coverage, awareness of CKD, and patient perception of difficulty obtaining care. For participants with evidence of CKD, we hypothesized that the availability of health insurance coverage would be associated with greater CKD awareness and lower reported difficulty obtaining health care.
METHODS

Study Participants and Procedures
KEEP is an ongoing nationwide free health screening program run by the National Kidney Foundation to increase awareness of CKD in people considered at high risk. 11 Data from volunteers who participated in KEEP screenings from 2000 through 2010 were examined, and 29,144 adult participants with CKD (defined as estimated glomerular filtration rate [eGFR] Ͻ60 mL/min/1.73 m 2 or albumin-creatinine ratio [ACR] Ͼ30 mg/g) were identified. Participants who reported receiving dialysis therapy or having undergone kidney transplant were excluded, as were those with missing CKD awareness status.
Data for demographics, clinical conditions and risk factors, CKD awareness, health insurance and prescription drug coverage, and difficulty obtaining care were obtained from the KEEP questionnaire completed by participants at the time of screening. Blood glucose concentration and semiquantitative ascertainment of albuminuria were ascertained by point-of-care testing on the day of screening. Hemoglobin, lipid panel, and serum creatinine were measured for all participants; serum calcium, phosphorus, and parathyroid hormone were measured for participants with eGFR Ͻ60 mL/min/1.73 m 2 ; and glycosylated hemoglobin was measured for participants with self-reported diabetes or point-of-care measurement of blood glucose consistent with diabetes (fasting glucose Ն126 mg/dL or random glucose Ն200 mg/dL).
Participants with CKD were considered to be aware of CKD if they answered "yes" to either of the following 2 questions: (1) Have you ever been told by a doctor or a health care professional that you have kidney disease? or (2) Have you ever been told by a doctor or a health care professional that you have protein or blood in your urine? Possible responses were "yes," "no," or "not answered."
Definitions
GFR was estimated using the CKD Epidemiology Collaboration (CKD-EPI) equation.
12 ACR was determined using urine dipstick Diabetes was defined as history of diabetes (self-report or retinopathy), use of medications to treat diabetes, or fasting blood glucose level Ն126 mg/dL or nonfasting blood glucose level Ն200 mg/dL in the absence of self-report or medication use. Hypertension was defined as self-report, use of medication to treat hypertension, or systolic blood pressure Ն130 mm Hg or diastolic blood pressure Ն80 mm Hg. History of cardiovascular disease was defined as self-reported history of heart attack, heart angioplasty, bypass surgery, heart failure, abnormal heart rhythm, or stroke. Dyslipidemia was defined as total cholesterol level Ͼ200 mg/dL or triglyceride level Ͼ150 mg/dL.
Health insurance status was classified as yes or no and categorized further as public insurance (Medicare, Medicaid, and/or veterans benefits only), private insurance (health maintenance organization, preferred provider organization, and/or other private insurance only), mixed (at least one public and one private insurance type), and none. Difficulty obtaining care was based on patient self-report and categorized as extremely, moderately, somewhat, or not difficult.
Statistical Analysis
Participant characteristics by CKD awareness status were described using proportions for categorical variables and mean Ϯ standard deviation for continuous data. The 2 test or analysis of variance was used to test the differences in characteristics between participants with and without CKD awareness. The collinearity between health insurance coverage, prescription drug coverage, and difficulty obtaining care was tested, and no evidence of collinearity was found. Logistic regression was used to describe the association of CKD awareness (outcome) with health insurance coverage, prescription drug coverage, and self-reported difficulty obtaining care as predictors. An unadjusted model was built and 3 additional models were constructed adjusting for various risk factors, including demographics (age, sex, race/ethnicity, and highest education level), severity of CKD (CKD stage and albuminuria category), comorbid conditions (diabetes, hypertension, hyperlipidemia, and current smoking), body size, self-assessment of health, and laboratory data (hemoglobin and total cholesterol). Additional analysis was performed by stratifying data based on diabetic status and in the subgroup of participants with eGFR Ͻ60 mL/min/ 1.73 m 2 . Sensitivity analyses were performed by repeating all analyses in the subgroup of participants who reported "yes" to only the question "Have you ever been told by a doctor or a health care professional that you have kidney disease?" Additional sensitivity analyses were undertaken by excluding data from individuals with missing data to examine measures of access to care, awareness of comorbid conditions, and selfassessment of health in participants aware and unaware of CKD. All statistical analyses were performed with SAS, version 9.1 (www.sas.com).
RESULTS
Participant Characteristics
Of 29,144 participants with CKD, 6,751 (23%) reported CKD awareness, defined by a "yes" response to either of the 2 relevant questions. The prevalence of CKD awareness stratified by eGFR and ACR is listed in Table 1 . Regarding only the first of the 2 awareness questions, 3,022 participants with CKD (10%) answered "yes" to the question "Have you ever been told by a health care professional that you have kidney disease?"; the distribution stratified by eGFR and ACR is listed in Table 2 . The prevalence of awareness increased across lower eGFR values and increasing albuminuria levels.
Characteristics of participants who were aware and unaware of CKD status, as defined by a "yes" answer to either of the 2 questions, are listed in Table 3 . Unaware participants were older and more likely to be African American, with a lower education level and higher eGFR. They were less likely to have albuminuria, diabetes, hyperlipidemia, or cardiovascular disease. Systolic blood pressure and all laboratory measurements except total and lowdensity lipoprotein cholesterol values were significantly different in aware and unaware participants. However, none of the differences in blood pressure or laboratory variables was clinically meaningful.
CKD Awareness and Measures of Health Care Access and Self-assessment of Health: Unadjusted Analyses
The unadjusted associations between awareness of CKD and measures of health care access and self-assessment of health are listed in Table 4 . By CKD awareness status, there were small but statistically significant differences in proportions of participants who reported having health insurance coverage and in types of health insurance. Of participants who were aware of having CKD, 81% reported having health insurance, and 83% of those who were unaware reported having health insurance. Most had been seen by a physician within the last year (93% of aware and 91% of unaware participants). Participants who were unaware of having Note: Unless otherwise indicated, values are number (percentage). Participants were defined as being aware of CKD if they answered "yes" to: (1) "Have you ever been told by a doctor or a health care professional that you have kidney disease?" or (2) "Have you ever been told by a doctor or a health care professional that you have protein or blood in your urine?" Abbreviations and definitions: ACR, albumin-creatinine ratio; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate (in mL/min/1.73 m 2 ; factor for conversion to mL/s/1.73 m 2 , ϫ0.01667). Note: Unless otherwise indicated, values are number (percentage). Participants were defined as being aware of CKD if they answered "yes" to "Have you ever been told by a doctor or a health care professional that you have kidney disease?" Abbreviations and definitions: ACR, albumin-creatinine ratio; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate (in mL/min/1.73 m 2 ; factor for conversion to mL/s/1.73 m 2 , ϫ0.01667).
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CKD were also more likely to be unaware of having diabetes, hypertension, or hyperlipidemia. Data regarding prescription drug coverage, difficulty obtaining care, and self-assessment of health were more likely to be missing for participants who were unaware of having CKD.
CKD Awareness and Measures of Health Care Access: Adjusted Analyses
We found no significant relationship between availability of health insurance or prescription drug coverage and odds of CKD awareness (Table 5) . Furthermore, we found no association between type of health insurance (public, private, mixed, or none) and odds of CKD awareness (Table 6 ). However, there was a significant association between the reported difficulty obtaining medical care and the odds of CKD awareness. Participants who reported that obtaining medical care was extremely or somewhat difficult were more likely to be aware of having CKD (Tables 5 and 6 ). CKD awareness was significantly more likely in diabetic participants who reported extreme difficulty obtaining care and in nondiabetic participants who reported some difficulty obtaining care. When analysis was restricted to participants with eGFR Ͻ60 mL/min/1.73 m 2 , CKD awareness was more likely in those who reported moderate difficulty obtaining care ( Table 7) .
None of the 2-way interactions examined was statistically significant (health insurance coverage, prescription drug coverage, and difficulty obtaining care with each other and each of these with diabetes, hypertension, and hyperlipidemia). The same trends were observed in our sensitivity analysis, in which the definition of having CKD was limited to the question "Have you ever been told by a doctor or a health care professional that you have kidney disease?" Similar trends were noted when analyses were restricted to individuals with complete data available for all key variables: health insurance coverage, type of health insurance, prescription drug coverage, difficulty obtaining care, and self-assessment of health. Results were similar except that the unadjusted analyses showed no statistically significant difference in proportions of participants who reported prescription drug coverage by CKD awareness status.
DISCUSSION
Identifying barriers to health care access for people with kidney disease may have an important role in influencing awareness of CKD and CKDrelated outcomes. In this report from the KEEP population, we report very low rates of CKD awareness across a range of eGFRs. We found no independent association between health insurance status and awareness, but found that KEEP participants who were aware of CKD reported greater difficulty obtaining care.
Lack of health insurance and underinsurance have been suggested as factors that prevent adequate care of patients with kidney disease, and these factors are associated with late nephrology referral. 6, 13 Given a Insurance type was selected in the order listed and was otherwise not mutually exclusive.
Am J Kidney Dis. 2012;59(3)(suppl 2):S16-S23 S20 these associations, we hypothesized that availability of health insurance coverage would allow greater access to care, which in turn would be associated with increased CKD awareness. However, we were unable to show any such association with availability of health insurance coverage, type of coverage (public, private, or mixed), or additional availability of prescription drug coverage. KEEP requires participants to actively decide to participate in the screening, and the KEEP cohort may be more actively engaged in seeking health care irrespective of health insurance status. Consistent with this idea, most KEEP participants report receiving medical care within the past year, and this active health care-seeking behavior may mitigate differences stemming from differences in insurance coverage. Also, it may be that with the present health care system, simply having insurance does not lead to more access to quality care or to enhanced health education. There have been recent advances in support for educational programs in advanced kidney disease to promote awareness, understanding, and effective self-care. However, resources are limited for people who may be at risk or who have evidence of early CKD.
14 Additionally, barriers to delivering effective kidney disease education extend beyond the availability of health insurance coverage Note: Except where indicated, values shown are odds ratio (95% confidence interval). Data for patients with missing data for CKD awareness, health insurance, prescription drug coverage, or difficulty obtaining care were not included in any of the models.
Abbreviation: CKD, chronic kidney disease. a Adjusted for demographics (age, sex, race/ethnicity, and highest education) and CKD severity (CKD stage and albuminuria) b Adjusted for variables in model 1 and comorbid conditions (diabetes, hypertension, hyperlipidemia, and current smoking), body mass index, and self-assessment of health.
c Adjusted for variables in model 2 and laboratory data (hemoglobin and total cholesterol).
d Reference is not difficult. and include those imposed by language differences or lack of health literacy. The association of health care access or insurance coverage with CKD awareness has been evaluated in prior studies. 2, 15, 16 More than 85% of participants in the Jackson Heart Study had insurance coverage, but like in our cohort; there was no demonstrable association between availability of health insurance and CKD awareness. 15 Similar findings also were reported 2 from the National Health and Nutrition Examination Survey (NHANES) 1999-2004; however, there was a trend toward greater awareness in participants who had a routine site for primary care (8.1% vs 2.3%; P ϭ 0.06). Thus, access to routine primary care may be a more important determinant of CKD awareness than health insurance coverage. This would be consistent with the finding that awareness of hypertension has been reported to be associated with number of health care visits by the patient in the past year. 17 In contrast to the lack of association with health insurance coverage, KEEP participants who were aware of CKD reported greater difficulty obtaining health care. Of note, the response to the question regarding ease of access to care reflects perceived and not actual difficulty obtaining care. Data examining the association between perceived and actual engagement in care in CKD populations are limited. The survey instrument used in KEEP screenings does not allow us to elucidate the underlying reasons for the association between CKD awareness and perceived difficulty obtaining care. Patients who were aware of CKD had more advanced CKD and a greater burden of comorbid conditions. Perhaps these patients require and thus expect more engagement with medical care for both chronic and acute issues, and they may perceive more difficulty meeting these expectations of care. In addition, our findings could suggest that people who know they have kidney disease come to a KEEP screening because they feel as though they have poor access to care through the existing mechanisms of obtaining care in their communities. The reported extreme difficulty may be due to inadequate communication with their physicians or they may be seeking a second opinion, which may have prompted a KEEP visit. Patients also may be seeking more care through KEEP when they know (are aware) about their disease status. These observations suggest that the KEEP cohort represents a self-referred high-risk population, and this may limit the generalizability of our findings to the entire CKD population.
Our study has a number of strengths distinct from other studies of CKD cohorts. KEEP is a national community-based program serving high-risk individuals who voluntarily participate in a screening program, and it provides a large sample size across a broad range of eGFRs. However, our study is not without limitations and hence the findings may not be generalizable to all patients with CKD. As discussed, KEEP participants are self-selected and show greater health care-seeking behavior. This may be a reason for our inability to show a difference in CKD awareness by health insurance coverage and for a greater perception of difficulty obtaining care in participants aware of CKD. Both eGFR and albuminuria were measured only once, raising concern about misclassification bias. Moreover, a significant proportion of participants labeled as having CKD had mild impairments in eGFR and/or microalbuminuria. For both these reasons, some participants categorized as having CKD may not have the disease, and this in turn may have led us to underestimate CKD awareness. However, the approach here is consistent with other large cohort studies, was applied systematically to all participants, and is less likely to be differential by awareness. For some of the measures of interest, the proportion of missing data was higher than desired, possibly introducing selection bias into the results because the missing data may be related to other patient characteristics of interest. To address these potential biases, additional sensitivity analyses were conducted, excluding participants with missing data for key predictors. Finally, experience is limited regarding measures of perception of access to care and its relationship to other care processes or clinical outcomes. Our large study contributes to understanding the performance of this easily administered question.
In summary, we found that most KEEP participants with evidence of CKD were not aware of having CKD, especially those at earlier stages. Awareness was not related to presence or type of health insurance coverage or the additional availability of prescription medication coverage. We found that participants who were aware of having CKD were more likely to report greater difficulty obtaining access to care. This perceived difficulty in access to medical care with CKD awareness should be explored in future studies.
